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§8. ECH Horizontal Injection in CHS 
Yoshimura, Y., Idei, H., Kubo, S., 
Tanaka, K., Minami, T., Okamura, S. 
and Matsuoka, K. 
A transmission system for Electron 
Cyclotron Heating (ECH) in a 
horizontally elongated plasma cross 
section was completed. It consists of a 
quasi-optical part including a grating 
polarizer, a waveguide transmission line 
and final mirror systems for injection. 
A portion of the waveguide line and 
one of the final mirror systems had been 
originally constructed for power 
transmission from gyrotrons for CHS 
experiment to JIPP T-IIU torus.l) 
Figure 1 shows an overview of the ECH 
horizontal injection system. Vertical 
injection as usual and the horizontal 
injection can be changed by turning a 
switching mirror. 
On the opposite port of the 
horizontal injection port, a sapphire 
window is set so that transparent power 
through a plasma can be detected. Figure 
2 shows a set of vertical component of 
the injected power from a 53.2 GHz 
gyrotron detected without plasma, 
against rotation angle of the grating 
polarizer. The peaks (with polarizer 
rotation angles of about 80, 170, 260 
and 350 degrees) of the plot mean that 
the injection is of X-mode, and the 
bottoms (with about 40, 110, 220 and 
290 degrees) of 0-mode around plasma 
axis when effects of magnetic shear are 
ignored. 
Responses of plasma parameters 
against the polarizer rotation angle are 
plotted in Fig. 3 (Bt = 0.9 T). Stored 
energy and line integrated density of 
plasmas have their maxima around the 
rotation angle of 80 degree, and are a 
little smaller around the angles of 40 and 
110 degrees. This is consistent with a 
theoretical prediction, that is, the 2nd 
harmonic X-mode injection has good 
coupling with plasma. 
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Fig. 1 Overview of ECH horizontal 
injection system. 
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Fig. 2 Vertical component of injected 
power against polarizer rotation angle. 
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Fig. 3 Responses of stored energy and 
line integrated density against polarizer 
rotation angle. 
